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Table S1
Summary of GBs with different parameters and the etching behaviors of sensitized received Al-Mg alloy.
GB parameters were determined from EBSD results analysed with OIM. Etching behaviors were

determined from SEM image.

D Mis. ) Misorier\tation _ Grfiin _ Grgin SF?E Etched Not etched
angle 0 (°) axis orientations- G1 | orientation- G2 GBs(mm) GBs (mm)

GB1 33.8 <71317> 7-5-2 -24 4 17 HA 0.485 0
GB2 443 <1723 3> -4-16 22150 HA 0.167 0
GB3 50.8 <-22 -1 20> 011-13 -5-129 HA 0.110 0
GB4 32.0 <-14 -4 -19> 216-21 -28-3 HA 0.065 0
GB5 42.4 <-13-2 15> -27212 82712 HA 0.062 0
GB6 42.0 <-17 23 5> -5-66 1-8-27 HA 0.033 0
GB7 47.9 <-9-25-14> -18-13 -2 9-14-20 HA 0.381 0
GB8 55.1 <22 11-15> 14-5-1 131510 HA 0.350 0
GB9 442 <-113-9> 16 -25-5 -391 HA 0.326 0.033
GB10 445 <19-117> 13-6 24 -12-135 HA 0.330 0
GB11 48.4 <22 -17 4> 1-23-4 18-12-19 HA 0.187 0
GB12 36.1 <-87-3> -14 -2 25 209-2 HA 0.316 0
GB13 58.6 <615 17> 19-12 -53-5 HA 0.100 0
GB14 52.7 <10 20 13> 2231 -95-2 HA 0.545 0
GB15 34.2 <-18 23 -8> -3-167 -20230 HA 0.511 0
GB16 46.0 <13-17 -15> -2182 -17193 HA 0.233 0
GB17 53.8 <-17 -8 15> 19-20 -6 3922 HA 0.214 0.019
GB18 24.6 <51-21> -311-24 2-15-25 HA 0.142 0
GB19 28.9 <25-34> 2715 70-27 HA 0.458 0
GB20 55 <15-9-19> 21-3-7 5-26 -8 LA 0 0.528
GB21 29.7 <5-17 -25> -2765 17 -24 -1 HA 0.612 0




GB22 2.4 <-15-11 21> -3-102 622-5 LA 0 0.327
GB23 5.2 <23-12 4> -2597 -416 -5 LA 0 0.309
GB24 10.7 <16 8 19> 812 9-22 LA 0.327 0
GB25 5.3 <-1319 -15> -323-5 5202 LA 0 0.513
GB26 6.8 <11-20 -20> -68-21 -3818 LA 0 0.520
GB27 31.6 <-2549> 27-37 -284 -5 HA 0.607 0
GB28 311 <-11-23 -7> 429 -4 27 -7-11 HA 0.028 0.025
GB29 37.4 <-5197> 16 -13 22 2559 HA 0.133 0
GB30 29.7 <-6 -3 -1> 498 -206 -7 HA 0.546 0.033
GB31 17.1 <3-50> -1300 -1319 HA 0.202 0.028
GB32 544 <-1519 2> 21114 105-9 HA 0.277 0.087
GB33 52.2 <-13-16 2> -5-2-6 13-14-19 HA 0.310 0
GB34 36.4 <-125-7> 15-6 -23 9-310 HA 0.176 0.105
GB35 27.8 <19 -17 -16> 11-14-18 10-11-16 >13b 0.053 0.063
GB36 59.9 <-817-19> 23618 0-5-12 HA 0.138 0
GB37 45.0 <23 -14 6> -13219 845 HA 0.001 0
GB38 50.7 <-19-22 5> -6-26 7 -2-34 HA 0.100 0
GB39 32.4 <29-8> 23-13 1-26 HA 0.124 0
GB40 6.5 <22 -14 15> 3-30-1 -183-2 LA 0 0.566
GB41 25.2 <19-2 11> 1162 -9-13-18 HA 0.306 0.058
GB42 215 <9413> -1-819 -19-13 -4 HA 0.400 0
GB43 10.6 <-10-27 -9> 513-20 -14 11 24 LA 0.136 0.205
GB44 54.2 <6 -7-2> 1725-3 -12 -11 17 HA 0.134 0.035
GB45 16.6 <1512 -1> 7212 -2369 HA 0.094 0
GB46 47.1 <-321-11> 13-17-21 -21-2 HA 0.153 0
GB47 34.2 <2-115> 12-19 16 -2111-16 HA 0.423 0




GB48 447 <-1321 11> -8621 15101 HA 0.356 0
GB49 40.9 <-1-8-6> -13-20 13 11253 HA 0.256 0.036
GB50 33.0 <-19-43> 10328 -519-15 HA 0.166 0.075
GB51 34.9 <24 717> 0-234 25-9-9 HA 0.207 0
GB52 37.5 <-27 14 4> -4 3-13 20-13-9 HA 0.117 0
GB53 29.5 <12 20 1> -211-6 -2237 HA 0.167 0
GB54 45.8 <14 20 -17> -2876 -12-917 HA 0.749 0.068
GB55 42.4 <-10-52> -3-78 -234-13 HA 0.426 0.041
GB56 374 <-8-15 14> 8-71 10-3-7 HA 0.057 0

Table S2

Length fraction of low X special GBs in as-received and sputtered Al-Mg alloy samples.
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Figure S1. Precipitation thickness for GBs with different £ values in sensitized sputtered Al-Mg alloy.




Figure S2. EBSD top-surface grain orientation map of as-received (a) and sputtered (b) Al-Mg alloys.
Colours of GBs represent the misorientation angle, where green is the lowest (<159, yellow is ~30< and
red is >45< The inset in the right top corner of the map is the top-surface grain orientation map, and the

inset in the right bottom corner of the map is the triangle legend indicating the specific crystallographic

orientations in the map. (Colour online)

0.14 0.14
@) _ [(b)

0.12 N O 012 |

0.10 ] 0.10
g g
S 0.08 ] S 008 —
8 & M
e I =
5 0.06 |- 5 0.06
.g L s}
= 0.04 g 0.04 |
< z

0.02 - HHHHH H 0.02

0.00 L o + . H I'—I 0.00 H L — . L L
10 20 30 40 50 60 ’ 10 20 30 40 50 60

Misorientation Angle Misorientation Angle

Figure S3. Misorientation angle distribution of Al-Mg alloys: (a) as-received Al-Mg alloy; (b) sputtered
Al-Mg alloy.



Figure S4. (a) STEM image and EDS maps (b and c) of sensitized sputtered Al-Mg alloy showing the
distribution of Al and Mg, respectively. (Colour online)



